The contamination of radio astronomical measurements by manmade Radio Frequency Interference (RFI) is becoming an increasingly serious problem and therefore the application of interference mitigation techniques is essential. Most current techniques address impulsive or intermittent interference and are based on timefrequency detection and blanking. Continually present interferers cannot be cut out in the time-frequency plane and have to be removed using spatial filtering. This technique is based on the estimation of the spatial signature vector of the interferer from shortterm spatial covariance matrices followed by a subspace projection to remove that dimension from the covariance matrix, and by further averaging. The projections will also modify the astronomical data, and hence a correction has to be applied to the long-term average to compensate for this. In this paper we analyse the performance of this spatial filtering algorithm.
INTRODUCTION
In interferometric radio astronomy the distribution of the intensity of radiation is measured by cross-correlating the signals from a number of radio telescopes. The astronomical signals usually have a signal to noise ratio (SNR) of -20dB or less. Integration over a 10-60s period of the correlated astronomical signal and the uncorrelated noise will improve the SNR several orders of magnitude. Due to the rotation of the earth the orientation of the telescopes with respect to the stars is changing. After several hours of measurement, enough samples have been obtained to construct an image of the observed field. The signal from an interferer is spatially correlated and will therefore not average out completely. If the interferer is continuously present, it is not possible to filter out its contribution by detection and blanking of contaminated samples. Spatial filtering can null the energy received from the direction of the interferer. The projections will also modify the astronomical data, and hence a correction has to be applied to the long-term average to compensate for this. This algorithm was introduced in [1] . In this paper we summarize the algorithm and analyse its performance.
DATA MODEL
Assume we have a telescope array with ¥ elements. For the interference free case the array output vector ¦ § © is modeled in complex baseband form as 
where 
More in general, when the spatial signatures of the interferer are unknown, they can be estimated by an eigenanalysis of the sample covariance matrices v I w . assuming that the noise is white and the astronomical contribution is small, it is well known that the number of interferers can be detected from the eigenvalues of v I x w , and that the subspace spanned by the spatial signatures of the interferers can be estimated by the corresponding eigenvectors. This allows us to construct the projection matrix v w [2] . However, the interference is not completely removed and (2) does not hold. A second issue is the invertibility of t and the noise enhancement of t 3 .
PERFORMANCE ANALYSIS
The result of the algorithm is v I , an estimate of the true covariance matrix I § . The quality of an estimator is determined by its covariance. In the following sections we will determine the covariance of 
The variance is defined as
where denotes entrywise multiplication of two matrices of equal size.
Case I: The variance of
v I for the interference free case
be the long-term average of interference free samples v I § 2 1w , then the standard result for Gaussian sources applies:
This defines the best performance that we can have for v I .
Case II: The variance of v I for interference with known spatial signatures
Suppose the spatial signatures0w of the interferers are known. In that case the algorithm is unbiased by design. The covariance of the estimate is
where, using (1) 
Working this out gives For matrix t to be invertible the spatial signatures0w need to be sufficiently variable. For stationary interferers (no own movement, no multi-path) the only source of variability is the geometric delay compensation. The geometric delay compensation is a delay placed between each telescope and the correlator to correct for the different path lengths of the astronomical signal to each of the telescopes. The geometric delay depends on the position of the observed field in the sky. Due to the daily rotation of the earth the stars are moving along the sky and hence the geometric delay is time varying. For a signal received from an interferer fixed on earth, the narrow band approximation of the geometric delay compensation is a time varying phase-shift, named fringe correction. For a linear array of telescopes the effect of the fringe correction on the spatial signature can be modeled as 
